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done in the experiments of the present paper by the auxiliary reversible current.
In practical applications of the polarimeter we have almost always to determine, not so much a particular plane of polarisation as the rotation of this plane, due to electromagnetic action, to the substitution of syrop for water, etc., and it appears that the measurement of this angle must be affected with a possible error, double of the error possible in the determination of a single plane. M. Becquerel, indeed, in his interesting memoir upon the rotation in bisulphide of carbon under the terrestrial magnetic force*, describes a procedure by which, as he considers, the error may be reduced. By the introduction of a half-wave plate, adjusted so that its principal section coincides nearly with the plane of first polarisation, the angle of rotation is, as it were, reflected by the former plane, and the difference of readings taken with and without the plate is the double of the real angle of rotation. If e be the greatest angular error possible in determining a single plane, M. Becquerel shows that the error in setting the plate cannot exceed e, from which he argues that the whole error possible in determining the double angle of rotation is only 3e, or f e upon the single angle. It appears, however, that the error of adjustment of the half-wave plate enters doubly into the result, so that the whole error possible in determining the double angle of rotation rises to 4e, and the use of the half-wave plate gives no advantage.
One other point may be considered in conclusion. In determinations of rotation by magnetic force, the effect to be measured may be multiplied (as Faraday showed), by causing the light to be reflected backwards and forwards at the ends of the tube. Against this augmentation of the angle of rotation we must set the loss in the section of the beam, and the waste of light in reflection and by absorption. Putting out of sight for the moment the alteration in the section of the beam, we may easily determine the most advantageous number of passages as dependent upon magnitude of rotation and intensity of light. If r be the factor by which the original intensity must be multiplied, in order to express the intensity after a single passage and reflection, rn will express the intensity after n such passages and reflections. The accuracy of the determination will thus be proportional to nr*-n, which is a maximum when r — e~-ln. The values of r corresponding to n equal to 1, 3, 5, 7,..., are •135, '514, '670, 752,..., so that 3 or 5 passages will usually give the best result.
The argument in favour of a moderate use only of the principle of reflection is strengthened when we take into account the diminution in the section of the beam. The already contracted aperture is seen at a
* Ann. d. Chim. t. cci. p. 323 ; 1882.ppreciable again after a little repose. This defect ia a great obstacle to the further improvement of photometric methods.
